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History of telecommunications  
A very short history é 
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History of telecommunications 

1799: Alessandro Volta invents the battery 

1837: Samuel Morse develops the telegraph 

1844: Morse sets up a telegraph line between 

 Washington DC and Baltimore 
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History of telecommunications 

1858: Installation of the first transatlantic cable for telegraphy  
          (breakdown after 4 weeks)  

1866: Installation of the second cable (worked ~100 years)  

1876: Alexander Graham Bell patents the telephone (tele=distant, phone=voice)  
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History of telecommunications 

1897: Strowger invents the electromechanical telephone exchange 

1906: Lee De Forest invents the first amplifier æ transcontinental 

          telephony (from 1915) 

1924: First demonstration of bidirectional, mobile, wireless phone  

          (Bell Labs) 
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History of telecommunications 

ƀ1953: First transatlantic telephone line! (TAT-1 with 36 Channels) 

 Name  Date  Number  of  Channels  Origin  Destination  

TAT-1 1956 ï 1978  36  Newfoundland  Scotland  

TAT-2 1959 ï 1982  48  Newfoundland  France  

TAT-3 1963 ï 1986  138  New Jersey  England  

TAT-4 1965 ï 1987  138  New Jersey  France  

TAT-5 1970 ï 1993  845  Rhode Island  Spain  

TAT-6 1976 ï 1994  4000  Rhode Island  France  

TAT-7 1978 ï 1994  4000  New Jersey  England  

TAT-8 1988  First fiber  line  40000  USA France  

TAT-14  2000  Fiber 16 x 10 Gbps  USA England  
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History of telecommunications 

ƀSince 60ies diverse developments in telecommunication incl. the Internet  

 

1973: First mobile 

(Motorola ñDyna-Tacò) 

1977: First digital,  

Optical network 

(Chicago) 

Univ. -Prof. Dr. - Ing. Jochen H. Schiller ž cst.mi.fu -berlin.de ž Telematics ž Chapter 1: Motivation  

1962: Telstar, first 

communications satellite 
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History of telecommunications: Milestones 

Year  Invention  Result  

1840  Morse -Telegraph  Exchange of messages  over long distances  

1861/76  Telephone  Voice communication over long distances  

1887  Electromagnetic  Waves  Radio technology  

1897  Strowger  switch  Automatic switching  

1923  Broadcast  Mass communication  

1929  Coax  cable  High  data rates  

1964  Satellites  Basis of global communications  

1966  Fiber  Even higher  data rates  

1984  AT&T divestiture  Break -up  of AT&T monopoly into Baby Bells  

1997  Wavelength Division  Multiplex  Even higher data rates up to 1Tbps ( Tera  = 10 12 )  

é é ...  
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Evolution of communication  
From many networks to one network  
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Evolution of communication 

ƀThe classical telecommunication is focused on voice communication 

ƀHumans are the communication peers 

ƀVoice communication network 
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Evolution of communication 
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Evolution of communication 
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Evolution of communication 

ƀBesides voice communication also data communication networks were 

created 

ƀNo voice communication 

 

 

 

 

 

 

 

æEvery single service  demands for its own network  
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Evolution of communication 
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Voice network  
Data network  

Convergence   
of  networks  

One network   
for  all services  
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Evolution of communication 
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Evolution of communication  
From humans and machines 
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Evolution of communication 

ƀFour evolution steps 

 

ƀStep 1: 

ƀPerson to person 

ƀDirect communication, telephony, ...  

 

 

ƀStep 2: 

ƀPerson to machine 

ƀFax, Email, PC usage, ...  
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Evolution of communication 

ƀStep 3: 

ƀMachine to machine 

ƀComputer to computer,  

e.g. Grid Computing, sensor networks, Web 2.0 

 

ƀNetwork of computers:  

- which exchange information in an autonomous way  

- which use these information by taking the environment into account  

- the obtained information are not necessarily traditional information, i.e., not only 

digits or text or images  

- together with other components which make the global system useful or necessary     

for the user  
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Evolution of communication 

ƀStep 4: 

ƀThings to things  

(The Internet of Things)  

ƀComputers become more numerous,  

cheaper, and smaller. They are implicitly everywhere; they are less computers but 

rather ñthingsò or ñobjectsò. 

 

ƀPossible and/or already existing applications of such systems: 

ƀin medicine   (body area networks, supervision of health condition, ...)  

ƀin entertainment  (the new ICE age, ICE = Information, Communication, Entertainment)  

ƀin enterprises  (fleet management, self maintenance, ...)  

ƀat home   (assisted mobility, supervision of property, regulation of consumption, e.g. 

   of fuel or of gas or of electricity, ...)  

ƀin traffic   (traffic regulation, maintenance, car to car communication, ...)  

ƀin emergency situations (crisis management) 
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Evolution of communication : Examples from CST lab 

Industry control system Client 

GPRS, 

WLAN, 

é 

RF, 

wired 

Internet 

LAN,  

WLAN,  

GPRS 

Wireless embedded 

web server 

local server 

+ cache e.g. Amazon.com 
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Example Application: 
Habitat Monitoring/Skomer Island UK 

Manx  
Shearwater  
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Combination of RFID and ScatterWeb 

ƀMain challenge: robustness, reliability, easy-to-use 

ƀJoint project with Oxford University and MSRC 

More information: research.microsoft.com/habitats/  
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AvianGPS 

Core:        MSP430F1610 + CC1101  
Sensors:  GPS, Pressure Sensor, Light Sensor  
 
Weight: 7 g (without battery)  
Size:    24 mm x 45 mm  
 
Partners:  Freie Universität Berlin, University of  Oxford, Microsoft 
Research Ltd.  
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Challenging application: 
safety for rescue forces 



1. 27  Univ. -Prof. Dr. - Ing. Jochen H. Schiller ž cst.mi.fu -berlin.de ž Telematics ž Chapter 1: Motivation  

Localization on the disaster site 
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Project FeuerWhere ï the extreme challenge 

TETRA 
Mobile, self-organizing WSN 

TETRA trunked radio network 

Data transmission  
& localization  

Berliner  
Feuerwehr  
4450 fire fighters  
300000 incidents/year (8000 fires)  
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Evolution of communication  
From wired to wireless 
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Evolution of communication 
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1970  2012  

Smartphone, Mobile  

Email  VoIP /Video  Blogs  IM  

http://www.heise.de/mobil/handygalerie/apple/iphone-5-2012/
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ƀEverybody, at anytime, from anywhere.  

 

 

 

 

ƀTrendsetter: Mobile telecommunication  

ƀmore than 4 billion user  

ƀmore than fixed network users  

ƀworld-wide service by using satellites 

 

ƀGoal: 

ƀTransmission of Voice, Data,  
Audio, Video, ...  

anybody, (m)anytime, (m)anywhere  

Evolution of communication 
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Evolution of communication 

UMTS, 

LTE 

50 Mbit/s 

UMTS, GSM 

384 kbit/s 

LAN 

100 Mbit/s, 

WLAN 

50 Mbit/s 

UMTS, GSM 

115 kbit/s 

GSM 300 kbit/s, 

WLAN 11 Mbit/s 

GSM 57 kbit/s 

Bluetooth 500 kbit/s 

GSM 384 kbit/s, 

WLAN 780 kbit/s 

LAN, WLAN 

2 Mbit/s 
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Evolution of communication  
Ubiquitous communication 
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Evolution of communication 
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Mainframe  
Computing  

1960s  

Mini  
Computing  

1970s  

Personal  
Computing  

1980s  

Desktop Internet  
Computing  

1990s  

Mobile Internet  
Computing  

2000s  
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Evolution of communication 
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Note: PC installed base reached 100MM in 1993, cellphone  / Internet users reached 1B in 2002 / 2005 respectively;  
Source: ITU, Mark Lipacis , Morgan Stanley Research.  
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Evolution of communication 
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Source: Morgan Stanley Research  
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Evolution of communication 

ƀRadio Frequency Identification 

(RFID) is a technology to identify 

all types of objects without 

contact by using radio frequency 

ƀUnlike bar-coding, RFID 

technology enables the reading, 

writing, and recording of data on 

the applied tag irrespective of 

location, type of environment, 

contact, or visibility  

ƀThus RFID opens up new 

opportunities in the areas of 

identification logistics, material 

management, production, and 

service.  

 

Univ. -Prof. Dr. - Ing. Jochen H. Schiller ž cst.mi.fu -berlin.de ž Telematics ž Chapter 1: Motivation  



1. 38  

Evolution of communication 

ƀPervasive computing 

ƀTiny computer embedded in 

everyday devices, e.g., appliances 

ƀAssisted life 

ƀTravel 

ƀHealthcare 

ƀShopping 

 

ƀDisadvantage 

ƀPrivacy 
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Evolution of communication 
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Evolution of communication: On the road 

Personal Travel Assistant, 

DAB, PDA, Laptop,  

GSM, UMTS, WLAN,  

Bluetooth, ... 

UMTS, WLAN, 

DAB, GSM,  

TETRA, LTE... 
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Economic aspects of telecommunications  
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Economic aspects: Business sectors 

ƀSupplier 

ƀProduces hard-/software-technologies, e.g., Siemens, Cisco, Nokia, Alcatel, é 

ƀCommon Carrier 

ƀOffers transportation services, e.g., Deutsche Telekom, Vodafone, KPN, etc. 

ƀService Provider 

ƀOffers value-added services on the basis of the Common Carrier, e.g., Internet 

Service Provider, Intelligent Networks, 0800-, 0190- services 

ƀContent Provider 

ƀOffers contents, e.g., news, magazines, publisher, stores, etc. 

ƀUser 

ƀShall pay everything 

 

ƀA company may belong to several groups! 
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Economic aspects: Converging industries 
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Interactive 

Multimedia 

Content 

Entertainment,  

Information services, 

Publisher 

Communication 

Telephone,  

TV, Satellite 

Computer 

Hardware,  

Software 
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Economic aspects: The telecommunications market 
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Computer networks  
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Computer networks 

ƀDigital Telecommunication 

ƀDigitalization of all communication forms   

ƀAudio, Music, Text, Graphics, Pictures, Video, Technical Data, etc. 

ƀFocusing on multimedia 

ƀIntegration of several communication forms  

 

ƀBasics: Computer-Computer-Communication 

ƀDigital telecommunication is exclusively based on computers 

ƀModern telecommunication networks are Computer Networks  
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Computer networks 
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 LAN 2  

Backbone 

Wireless LAN 

Mobile user 

LAN 1 

Multifunctional/ 

Multimedia Device 

Roboter 

Home appliance Transmission System 
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Computer networks: Software 

ƀComplexity of software for networks  

ƀExample: EWSD-System of Siemens 

Elektronisches WählSystem Digital / Electronic Digital Switching System 
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MOI = Million Object-Code-Instructions 

1960 1970 1980 1990 2000 

60 MOI 

50 MOI 

40 MOI 

30 MOI 

20 MOI 

10 MOI 
Mercury 

Gemini 

Apollo 

Lunar 

Mission 

Control 

Space 

Shuttle 

EWSD-APS 

DBP-14 

EWSD-APS 

WM 

EWSD-APS USA 
(Docu: 750.000 DIN-A4) 

B-ISDN 

(S9) 
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The Internet  
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The Internet  

ƀThe Internet consists of  

ƀa set of computers, which 

ƀuse the TCP/IP protocols 

ƀare somehow (directly or indirectly) connected  

ƀoffer or use particular services 

ƀa set of users, which have access to these services 

ƀa set of other networks, which (somehow) are accessible 

Institute of Computer Science Germany World FU Berlin 

Univ. -Prof. Dr. - Ing. Jochen H. Schiller ž cst.mi.fu -berlin.de ž Telematics ž Chapter 1: Motivation  



1. 51  

The Internet: Design Principles 

ƀDesign Principles of the Internet 

ƀMinimalism and autonomy 

ƀThe network operates by itself  

ƀIt does not require internal changes when new networks are added  

ƀBest-effort service model 

ƀThe network tries to transmit data as good as possible, but does not guarantee a 

reliable service 

ƀSoft-state (stateless) 

ƀThe routers do not  need to maintain  end-to-end communication information 

ƀDecentralization 

ƀNo single entity administers the Internet  

 

 

 

Univ. -Prof. Dr. - Ing. Jochen H. Schiller ž cst.mi.fu -berlin.de ž Telematics ž Chapter 1: Motivation  



1. 52  

The Internet: Structure  

ƀGoal 

ƀWorld-wide communication of heterogeneous computers 

ƀStructure: 

ƀInterconnection of computers and local networks over and partially 

interconnected router networks  

 

 

 

 

 

 

 

 

 

Definition of a uniform protocol family: TCP/IP  

LAN 
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Internet  
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The Internet: The ñrealò Structure 
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The Internet: The ñrealò Structure 

ƀWorld Connection Density, Courtesy of ChrisHarrison.net 
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The Internet: The ñrealò Structure 

ƀWorld City-to-City Connections, Courtesy of ChrisHarrison.net 
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